INTRODUCTION
Among the features shared between many malacostracans (the 'caridoid facies', see Calman, 1909; Hessler, 1983; Richter and Scholtz, 2001) , the possibility of performing escape jumps by flipping the tail region is likely to have played an important role in the evolution of the group (Dahl, 1983; Hessler, 1983) .
While it is known that at least some malacostracans lack the possibility of performing a typical escape jump, e.g., Isopoda, this is poorly known for some other taxa including the Thermosbaenacea (¼ Pancarida). Fryer (1963) made brief mention of an escape reaction in Tethysbaena argentarii (Stella, 1951) , which took place too fast to observe details. Given the presumed importance of tail flip generated escape responses in malacostracan evolution, a study of the Thermosbaenacea will be useful. Based on video recordings of Tethysbaena argentarii captured in Italy and brought alive to Copenhagen for study, the general pattern of the escape response has been analyzed.
MATERIALS AND METHODS
Tethysbaena argentarii was collected with fine-meshed dip nets in the water of a cave at Punta degli Stretti, Monte Argentario, Italy (the type locality of the species) and brought alive to Copenhagen for detailed study by the aid of s-vhs video equipment. Several hours of video recordings were made of walking, swimming, respiration, and the tail-flip generated escape reaction. To obtain sufficient observations, this behavior was provoked by touching animals anteriorly with a fine needle (needle visible on grabbed images). A dissecting microscope with attached video equipment was used. The video frames included were grabbed with a time resolution of 0.04 sec (25 frames/s) using the frame grabber card DVRaptor from Canopus and imported into CorelDraw 11.0, with a resolution of 720 3 564 pixels.
RESULTS
In a typical escape response Tethysbaena argentarii makes a 1808 turn, exchanging the position of the head and tail. This takes between 2/50 and 4/50 of a second. The escape response is as follows. Phase 2.-The body stretches out again. The tail region more or less retains its position, while the dorsal side of the head region is pushed through the water which causes it to lie at 1808 to its starting point. The thorax and head are flexed slightly ventrally, and the long first antennae are aligned along the body, to reduce water resistance. All this takes about 1/50 to 2/50 of a second. The animal now faces more or less exactly the opposite direction to what it did at the outset, and most often upside-down (if it has not made a counter-turn along its anterior-posterior axis) (Figs. 1E-F, I-J, 2D-F, I).
Phase 3.-As a final part of the escape response, the tail region is often moved up and down (dorsal/ventral) a number of times which causes the animal to swim swiftly anteriorly (Fig. 2J-L) .
DISCUSSION
In the first part of the escape response, Tethysbaena argentarii makes a 1808 shift in orientation along its anterior-posterior axis (about 2/50 of a second). Sometimes it continues rapid movement in the new direction by flipping the tail region up and down a number of times. The defensive possibilities in this behavior are obvious. T. argentarii can in a split second shift its orientation so that it is swimming directly away from a point of danger. Interestingly this behavior is different from the tail flip generated escape reactions seen in well-known malacostracans such as various shrimp and crayfish. For example, the brown shrimp, Crangon crangon, the typical escape response is for the pleon (tail region) and cephalothorax to come together rapidly a number of times forming together a 'jet stream', which causes the animal to swim with its dorsal side pointing in the swimming direction (Arnott et al., 1999) . The basic principles appear to be the same in mysids (Neil and Ansell, 1995) , and euphausids (Wiese and Ebina, 1995) . Crayfish, lobsters, and other more heavily calcified malacostracans have a response that involves flipping the tail region up and down repeatedly causing the animal to move posteriorly without changing orientation (Newland et al., 1992) . However, an exchange in the position of the head and tail as a part of the response also has been shown (Wine and Krasne, 1972) . Heitler and Fraser (2000) noted that stomatopods also are able to make a 1808 change in anteriorposterior orientation as a part of a tailflip generated escape response. Another interesting difference between the escape response of T. argentarii and that of most other malacostracans is that the escape response starts with a ventral flip of the pleon that brings it into a position close to the thorax, but it is the subsequent dorsal flip of the pleon that changes the orientation of the animal. This is different from the 'jetstream' type of escape response seen in various shrimp, mysids, and euphausids where only coming together of the ventral side of the pleon and cephalothorax generates the power for the movement. In stomatopods and various crayfish, a dorsal flip of the pleon also plays a role in changing the orientation of the animal. The escape response of T. argentarii is in some respects different from that of other malacostracans but still falls within the range exhibited by the latter. We hesitate to draw phylogenetic conclusions based on the present observations of the general aspects of the escape response of T. argentarii; for this purpose it would be necessary to make neurological investigations. However, we suggest that the general patterns of escape reactions within the Malacostraca should be explored for their possible phylogenetic significance in more detail than has been done so far.
